Acetaldehyde as well as ethanol is metabolized by human CYP2E1.
Acetaldehyde was oxidized by rat and human hepatic microsomes in the presence of NADPH. We designated this NADPH-dependent oxidation system MAOS (microsomal acetaldehyde-oxidizing system), to distinguish it from the NAD-dependent acetaldehyde oxidation system of acetaldehyde dehydrogenase in mitochondria and cytosol. This activity was increased 2.3-fold by giving rats ethanol. Judging from the Vmax/Km values, the metabolic capacity of rat hepatic microsomes for MAOS activity was increased 24-fold by ethanol. The acetaldehyde oxidation activity of eight forms of purified rat cytochrome P450 was investigated in a reconstituted system. CYP2E1 had the highest level, followed by CYP1A2 and 4A2. Immunoinhibition studies showed that an anti-CYP2E1 antibody inhibited 90% of the MAOS activity in rats given ethanol. NADPH-dependent acetate formation was 12% or 33.6% of the NAD-dependent acetate formation in liver homogenates of control rats and those treated with ethanol, respectively. We investigated human MAOS activity further. Among the 10 forms of human cytochrome P450 expressed in yeast, CYP2E1 had especially high acetaldehyde oxidation activity. The correlation of MAOS activity with the levels of immunoreactive CYP2E1 in individual human microsomes was highly significant (r2 = 0.88, P < .01). These results indicate that hepatic CYP2E1 mainly contributes to MAOS in rats and humans, the pathway of which may play an alternative role against acetaldehyde in the liver after alcohol consumption together with acetaldehyde dehydrogenase in the metabolism of acetaldehyde.